Lambs and calves trained to feed periodically aqueous emulsions of sunflower oil develop body fat with increased proportions of poly-unsaturated fatty acids. Taste panel evaluation of the lamb and veal showed the meats to be acceptable.
INTRODUCTION
There is wide interest in the effect of polyunsaturated fat in human diets on the concentration of blood cholesterol and possibly the incidence of heart disease. Research in Australia has led to the development of "protected" proteinoil supplements which can be fed to cattle or sheep to produce milk or body fat enriched with poly-unsaturated acids (Cook et al. 1970; Cook et al. 1972) . These poly-unsaturated beef or dairy products have been used in human clinical trials and reported to reduce blood cholestorol levels (Nestel et al. 1973) .
Experiments with sheep fed liquid through teats have shown that oesophageal groove clcsure in trained animals allows these liquids to enter the abomasum directly, thereby escaping fermentation in the rumen (Orskov & Benzie 1969) . This paper reports a small-scale trial to determine the feasability of feeding aqueous emulsions of sunflower oil to lambs and calves, in a grazing management situation, to produce polyunsaturated lamb or veal.
EXPERIMENT AI.
Fourteen 1-week-old lambs were removed from their mothers and fed reconstituted milk from bottles with teats twice daily. For the first month these lambs were penned indoors with access to water. At 5 weeks of age, they were transferred to a grass-clover pasture and divided into two groups of seven. The control group was weaned and the treatment group was bottle fed twice daily with 800 ml whole milk.
After 2 weeks of grazing the response of the treatment lambs was variable, some lambs losing interest in their bottled supplement. By the end of the fourth week only three lambs continued drinking from the bottle, so these animals were moved indoors. They were fed on lucerne pellets and given access to water. The average live \\<eight was 20 kg. The composition of the milk was then altered, each of the three lambs receiving twice daily 15 g skim milk powder homogenised with 35 ml sunflower oil and 250 ml water. Generally the three lambs consumed the entire bottle contents.
Eight calves were removed from their mothers at 3 days of age and trained to drink fresh cow's milk through teats. These calves were kept on pasture and fed twice daily with milk until at least 9 weeks old.
Two groups of four were selected on the basis of their enthusiasm for sucking, the less enthusiastic being controls. The latter were left on pasture without milk supplementation. The treatment group drank once daily from a common tank fitted with six teats. The tank contained 40 1 of skim milk homogenised with 600 ml sunflower oil.
-After 4 weeks on these supplements, the lambs and calves and their respective controls were slaughtered. Samples of subcutaneous and perinephric fat were collected for fatty acid analysis. Samples of meat were evaluated for taste and odour, since flavour changes in "polyunsaturated" meat have been noted in Australia (Anon. 1973) .
Fatty acid analysis of depot fat was carried out on a petrol ether extract by formation of methyl esters by the method of Glass (1971) and gas chromatography of the methyl esters on a 175 em glass column containing 17% diethylene glycol succinate on Gas Chrom. Q at 176°. Quantitative assessment of the peaks was by the method of Bartlett & Iverson (1966) . Only acids longer than C14 were calculated, as the anti-oxidant butylated hydroxy toluene interfered with the estimation of C14 acids.
The sample of lamb muscle was extracted with chloroform-methanol (Folch et al. 1957) and triglycerides and phospholipids separated by thinlayer chromatography on Silica gel G using the solvent hexane-diethyl ether-acetic acid (80: 20: 1). Methylation of the relevant bands from the thin-layer chromatograms was by the method of Metcalfe et al. (1966) . Total fatty acids in the muscle were assessed by means of an internal standard of margaric acid. This accounts for the absence of values for C17 in muscle analyses.
RESULTS AND DISCUSSION
The results for lambs are shown in Table 1 . Increased linoleic acid and decreased oleic and stearic acids were found in all samples of fat from oil-fed lambs when compared with the control group. In the samples of muscle analysed, the proportions of linoleic acid in both the triglyceride and phospholipid were greatly increased in the treatment animal. The concentration of fatty acids present in the lean meat, measured using an internal standard, was between 0.3-0.4% on a fresh weight basis.
The results for the perinephric and subcutaneous fatty acids in the treatment and control calves were similar to those in the lambs (Table  2) , as were the results for the fatty acid composition of muscle phospholipids and triglycerides. In the calf muscle, phospholipids comprised almost all the fatty acids.
The results show that liquid feeding of polyunsaturated oil homogenised in water or milk is an effective and simple method to increase the degree of poly-unsaturation in the fat of young ruminants. A very high level of linoleic acid was found in samples from oil-fed lambs and calves. Under these conditions the aqueous-oil emulsions apparently bypassed the rumen, thus avoiding hydrogenation of the poly-unsaturated acids.
The animals used in these experiments were lean when slaughtered. Taste panel evaluation of the lamb and veal showed the meats to be acceptable. Some members of the panel noted that the poly-unsaturated lamb was different in taste, but did not regard it as unpleasant. No difference was found in the veal. No persistent animal health problems such as scouring were associated with the level of oil feeding. t The treatment lambs were fed twice daily with 35 ml sunflower oil. Carcass weights ranged from 6.3-6.8 kH for treatment lambs and 7.3-9.0 kg for control lambs. The totals do not add up to 100% because ~f the presence of minor peaks. The treatment group were fed 600 ml sunflower oil daily. The carcass weights ranged from 33-46 kg for treatment calves and 29-37 kg for control calves.
t The totals do not add up to 100% because of the presence f)f minor peaks. Only one sample from calf 8 was analysed.
